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Objectives and Rationale 

 

The introduction of a new packaging system could provide a unique opportunity to utilise the 

refrigeration system of containers more effectively. This would enhance fruit quality 

preservation, reduce fuel consumption of the refrigeration unit and enable improved 

application of various temperature treatments (e.g. intermittent warming and ambient 

loading). Before an optimal packaging system can be developed, it is necessary to first identify 

relevant design guidelines. For instance, the impact of gaps between pallet stacks must be 

known in order to determine an optimal loading strategy. Furthermore, the optimal air flow 

(ventilation) for the respective packaging system should be determined. Together, this new 

knowledge will enable future packaging systems to be matched with the optimal working 

point of refrigerated units. 

 

Methods 

 

A CFD model is being developed and validated to investigate conceptual packaging design 

scenarios. Using literature and survey information from past and current collaborating projects, 

the CFD model will be applied to evaluate a refrigerated container when loaded with 

standard pome and stone fruit packaging systems as a base line for remaining objectives 

(WP1). Refrigerated container performance will be assessed using a range of pallet stacks with 

varying airflow resistances to identify an optimal air permeability (ventilation) specification 

(WP2). Next, the model will be used to evaluate the effect of various gaps between pallet 

stacks and the potential use of slip sheets on container performance (WP3). Finally, the 

combination of results obtained from the present study and inputs from collaborating projects 

will be used to develop novel packaging solutions, which will then be assessed for cold chain 

performance (WP4). 

 

Key Results 

 

A mechanical engineering student (from Nigeria), with experience in fluid dynamics was 

identified in January 2018. The student (Adewale Nuryan Tiamiyu) joined the project in July 

2018 and has completed the development phase of the model. Currently, the model is 

complete and is being refined so that it can be used in in the simulations that will address the 

main research questions of this project. 

 

Conclusion and Discussion 

 

The project is progressing well, but experienced some unavoidable delays to the student 

schedule occurred. Specifically, the student could only start 6 months into the project and was 

then required to complete additional course work (as an outside student at Engineering) in 

2019. An extension to the project’s deadline has thus been requested. Nevertheless, a working 

model has now been completed and is in the process of being refined. The next step will be 

to address the respective research questions as stated in the project’s objectives. 


